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(54) CAPACITIVE LOAD DRIVING CIRCUIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To avoid overlapping of timing by such 
a way that a high voltage side output OUT by bit serving as a 
mutual connection point of complementary FETs 3 and 4 connected 
to a high voltage power supply V2 has a value of H or L by turning 
the FET 3 ON after turning the FET 4 OFF or by turning the FET 4 
ON after turning the FET 3 OFF, and that, in a circuit for driving a 
capacrtive load 01, a rise timing in which the output OUT rises from 
L to H is delayed largely compared to a fall timing in which the 
output OUT falls from H to L without an increase in the circuit size 
of an IC with respect to suppression of a circuit loss. 
SOLUTION: When the high voltage side output OUT is allowed to 
rise from L to H, a latch output Q is made to be H at a fall of a 
latch signal LT at the front end of a pulse to firstly turn the FET 
OFF. When the latch signal LT rises to H at the rear end of the 
pulse through a pulse duration, the output of a NAND circuit 121 is 
L and the FET is turned ON. Thus, the delay time can be acjjusted 
by the pulse width of the latch signal LT. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The power supply terminal by the side of 1 or two or more common potentials 
from the power source of a predetermined low battery, and the power source of the 
predetermined high voltage higher than this low battery, Have the low voltage power 
supply terminal and high voltage power supply terminal as a power supply terminal by 
the side of un common potential, respectively from said low-battery power source and a 
high-voltage power source, and between the aforementioned high voltage power supply 
terminal and the common potential side power supply terminal which can be equivalent 
to this high voltage power supply terminal A pair of series connection of the 1st and 2nd 
output transistors so that the 1st output transistor may become a high voltage power 
supply terminal side And the mutual node of a pair of 1st [ the ] and the 2nd output 
transistor serves as an output terminal according to bit. Each The input terminal 
according to bit into which the bit signal which was equipped with two or more pairs so 
that it might connect with an external capacitive load, corresponded to the output 
terminal according to said bit further, respectively, and was generated by said 
low battery power source is inputted, The terminal which inputs the latch signal of the 
predetermined pulse width outputted a predetermined period, The latch circuit which 
latches the bit signal which is established for every input terminal according to said bit, 
and is inputted into the input terminal according to the bit concerned by the front end of 
the pulse of said latch signal, So that it may become a value corresponding to the latch 
output value after the output value of the corresponding output terminal according to 
said bit being reversed whenever it is prepared for this every latch circuit and the latch 
output value of the latch circuit concerned is reversed The 1st drive mode which turns 
on said 1st output transistor which similarly corresponds after turning off said 2nd 
corresponding output transistor, Or 2nd drive mode which turns on said 2nd output 
transistor which similarly corresponds after turning off said 1st corresponding output 
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transistor is operated, respectively. After the potential of the output terminal according 
to bit in connection with the 1st drive mode is stabilized in that case, so that potential 
change of the output terminal according to bit in connection with the 2nd drive mode 
may be started Or after the potential of the output terminal according to bit in 
connection with the 2nd drive mode is stabilized It is the capacitive load drive circuit 
equipped with the output transistor driving means by which potential change of the 
output terminal according to bit in connection with the 1st drive mode is started. 
Initiation of an ON drive of the output transistor in connection with the drive mode in 
which said output transistor driving means becomes a potential change of output 
terminal according to bit consecutiveness side among the said 1st and 2nd drive mode 
The capacitive load drive circuit characterized by having the delay means made to 
perform by the back end of the pulse of said latch signal. 

[Claim 2] The capacitive load drive circuit characterized by having the logic-gate circuit 
where said delay means considers the latch output and latch signal of said latch circuit 
as an input in a capacitive load drive circuit according to claim 1. 

[Claim 3] The capacitive load drive circuit characterized by constituting some 
semiconductor integrated circuits [ at least ] in a capacitive load drive circuit according 
to claim 1 or 2. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention inputs the two or more bits data signal generated 
with the power source of a low battery. The output transistor by which complementary 
connection was made, respectively is driven through the level shift circuit prepared 
according to the input bit. It is the semiconductor integrated circuit outputted as a 
driving signal of H of the bit exception using the power source of a comparatively high 
electrical potential difference, and L. Especially, while the load like light emitting 
devices, such as a plasma display, a fluorescent indicator tube, and an EL display, itself 
[ concerned ] is capacitive, for example It is related with the capacitive load drive circuit 
as a circuit which drives a capacitive load which has joint capacity also between the 
loads of a contiguity bit (therefore, the load concerned charge and discharge). In 
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addition, in each drawing, the same sign shows the same or a considerable part below. 
[0002] 

[Description of the Prior Art] Drawing 3 shows the example of a configuration of an 
outline including the load side of the 2 bit part of contiguity of this kind of capacitive 
load drive circuit which constitutes a semiconductor integrated circuit. The drive (j-th 
bit and k-th bit) circuit where 01 (Olj, 01k) adjoins in this drawing, IN (INj, INk) is 
outputted from the shift register outside drawing etc. The data signal which serves as 
an input to each drive circuits Olj and 01k, respectively, the high-voltage side output 
OUTj and whose OUTk are the outputs of each drive circuits Olj and 01k, respectively, 
The capacity in which the load (for example, light emitting devices, such as a plasma 
display) itself connected to the high- voltage side outputs OUTj and OUTk has Cj and Ck, 
respectively, and Cjk are capacity which exists between [ with the adjoining 
high-voltage side outputs OUTj and OUTk ] loads. 

[0003] In addition, Cij considers as the capacity which exists between [ with the 
high-voltage side output OUTi which adjoins the low order side outside the high -voltage 
side output OUTj and drawing ] loads, and makes Ckl the capacity which exists 
between [ with the high-voltage side output OUTI which similarly adjoins the high 
order side outside the high -voltage side output OUTk and drawing ] loads. In each drive 
circuits Olj or 01k, VI is the low-battery power source of several V, V2 is the 
high-voltage power source of several 10 V, and both these power sources VI and V2 
make Gland GND common potential. In addition, although interconnect which prepares 
separately from the high-voltage power-source V2 and low-battery power-source VI side, 
and makes potential common in the exterior of a semiconductor integrated circuit is 
performed in order that the terminal of Gland GND may prevent noise interference 
within a semiconductor integrated circuit, it is not usually impossible to make the 
terminal of this separate gland GND common, either. 

[0004] 1 is the low-battery control circuit which operates under the low-battery power 
source VI, and controls direct NchFET4 for PchFET3 again through the level shift 
circuit 2 which operates under the high-voltage power source V2 according to H of data 
signals INj or INk, and L, respectively. Here, PchFET3 and NchFET4 are prepared by 
the so-called complementary-type connection at the serial between the high-voltage 
power source V2 and Gland GND (however, the terminal of the gland GND of 
illustration is prepared as a high -voltage power-source V2 side) so that the mutual node 
may serve as the high-voltage side outputs OUTj and OUTk. 

[0005] In this example, when data signals INj or INk are H, PchFET3 is controlled in 
ON and NchFET4 at OFF, respectively, and the high-voltage side outputs OUTj and 
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OUTk are driven to H. On the other hand, when data signals INj or INk are L, PchFET3 
is controlled at OFF, NchFET4 is controlled by ON, respectively, and the high-voltage 
side outputs OUTj and OUTk are driven to L. 

[0006] Drawing 4 shows the example of the detail configuration of the capacitive load 
drive circuit 01 for 1 bit. In this drawing, each means of 11-16 constitutes the 
low battery control circuit 1 of drawing 3 , and, as for a latch circuit, and 12 and 13, a 
delay circuit, and 14-16 is [ 11 ] NOT circuits. In this example, for every fall of the pulse 
front end of the latch signal LT inputted as a pulse of a predetermined period, a latch 
circuit 11 shall latch the same signal of H or L as a data signal IN, shall output it to an 
output terminal Q, and the level shift circuit 2 shall carry out the level shift of the input 
signal of an A point, and it shall output the signal of H according to H of an A point, and 
L level, and L level as gate potential of PchFET3, respectively. 

[0007] therefore, the time of a data signal IN being H as stationary actuation - the latch 
output Q - H -- therefore, through a delay circuit 12 and NOT circuit 14, A point 
potential is set to L and PchFET3 turns on the gate potential of L, therefore PchFET3 
for it. Since the gate potential of NchFET4 is set to L through a delay circuit 13 and 
NOT circuit 15 and NchFET4 turns off at this time, the high-voltage side output OUT is 
set to H. 

[0008] On the contrary when a data signal IN is L, while the gate potential of PchFET3 
is set to H and PchFET3 turns off, the gate potential of NchFET4 is set to H, and since 
NchFET4 turns on, the high-voltage side output OUT is set to L. Drawing 5 is the 
timing chart of operation expanding and showing actuation of drawing 4 in the 
neighborhood at the pulse input time of the latch signal LT. Next, referring to drawing 
4 , by drawing 5 , H of a data signal IN and L switch and the actuation at the time is 
stated. 

[0009] When a data signal IN, therefore an output OUT are conventionally set to L from 
H NchFET4 is made to turn on after PchFET3 turns off enough like drawing 5 a. When 
the penetration current which flows from FET3 to 4 is reduced and a data signal IN, 
therefore an output OUT are conversely set to H from L, after NchFET4 turns off 
enough like drawing 5 b, PchFET3 is made to turn on and the penetration current is 
reduced. 

[0010] namely, the latch signal LT to a latch circuit 11 - Time t if it falls from H to L 
in 1, a latch circuit 11 will latch H or L of a data signal IN, and the output Q of a latch 
circuit 11 will be set to H or L, respectively, and the case of the bit to which the latch 
circuit output Q is set to L from H like drawing 5 a - the latch signal LT - Time t - if it 
falls to L by 1, PchFET3 turns off only time amount TP 1 behind time a certain short 
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transfer lag total. The time delay of the level shift circuit 2 and the gate capacitance 
charging time of PchFET3 are most, and he makes it become small [ the time delay of a 
delay circuit 12 ] as much as possible, and is trying for PchFET3 to turn off this time 
delay TP 1 as quickly as possible. 

[0011] the delay circuit 13 for NchFET4 to reduce a penetration current on the other 
hand ■■ a time -- tl to time delay TNDL only - it is behind and is made to turn on, and 
the after [ this ] high-voltage side output OUT changes to L from H, applying the fall 
time tf. conversely, the case of the bit to which the latch circuit output Q is set to H from 
Llike drassdag^b - the latch signal LT - Time t - although PchFET3 must turn on if it 
falls to L by 1, it is necessary to turn off NchFET4 beforehand for penetration current 
reduction 

[0012] the off timing of this NchFET4 - the time delay of a delay circuit 13 - as much as 
possible - small -■ becoming -- making - NchFET4 • Time t - although only a certain 
short time delay TNI is overdue and is turned off from 1 - on the other hand -- 
PchFET3 - a delay circuit 12 •• minding - a time - tl to time delay TPDL only - it is 
made for it to be behind and to turn on The timing to which the high-voltage side output 
OUT which shows the point which it should be careful of here to drawing 5 b rises from 
L to H is that the high-voltage side output OUT shown in drawing 5 a makes it slower 
than the timing which descends to L from H. This is because the consumed electric 
current of the capacitive load drive circuit 01 becomes large from the case where timing 
has shifted that the timing is simultaneous, when capacity exists between [ which the 
high-voltage side output OUT adjoins ] bits like drawing 3 and one output OUT is [ the 
next output OUT ] reversed from the condition of H to coincidence by L, respectively. For 
this reason, PchFET3 of the bit to which the high-voltage side output OUT is set to H 
from L in the example of drawing 5 is the time delay TPDL until the high-voltage side 
output OUT of the bit set to L from H turns completely into L level and it carries out an 
ON drive. It lengthens. 
[0013] 

[Problem(s) to be Solved by the Invention] As mentioned above, when changing H of the 
high-voltage side output OUT, and L level, in order to prevent the timing to which the 
high-voltage side output OUT rises from H to L, and the timing which descends to H 
from L lapping, in addition to the delay control which reduces a penetration current, the 
further delay is needed about PchFET3 in the capacitive load drive circuit 01. 
[0014] That is, time delay TPDL until PchFET3 in drawing 5 turns on Time delay TNDL 
in the timing to which the high-voltage side output OUT is set to L from H at least It is 
necessary to delay by the time amount adding the fall time tf of the high-voltage side 
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output OUT. However, in the case of the semiconductor integrated circuit manufactured 
especially with the application of the micro processing Ruhr, a circuit scale may become 
still larger if variation and temperature dependence are also taken into consideration 
with increase of a circuit scale, since making a long time delay has a quick transfer 
speed of a signal. 

[0015] And if the load-carrying capacity connected to the high-voltage side output OUT 
changes, especially the time amount by which an output OUT changes from H to L is 
the time delay TPDL set up until PchFET3 turned on in order to change with change of 
the fall time tf a lot (design). Timing may shift and the timing [ bit / the bit to which the 
high-voltage side output OUT is set to L from H depending on the case, and / which is 
set to H from L ] of output reversal may lap. 

[0016] Then, even if this invention changes the load-carrying capacity connected to the 
high-voltage side output OUT, without increasing the circuit scale of a semiconductor 
integrated circuit, it makes it a technical problem to offer the capacitive load drive 
circuit which can prevent the lap of the timing of the reversal between bits which the 
high- voltage side output OUT reverses to hard flow mutually. 
[0017] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, 
the capacitive load drive circuit of claim 1 The power supply terminal by the side of 1 or 
two or more common potentials (gland GND) from the power source (Vl) of a 
predetermined low battery, and the power source (V2) of the predetermined high voltage 
higher than this low battery, Have the low voltage power supply terminal and high 
voltage power supply terminal as a power supply terminal by the side of un common 
potential, respectively from said low-battery power source and a high-voltage power 
source, and between the aforementioned high voltage power supply terminal and the 
common potential side power supply terminal which can be equivalent to this high 
voltage power supply terminal A pair of series connection of the 1st (PchFET3 etc.) and 
2nd output transistors (NchFET4 etc.) so that the 1st output transistor may become a 
high voltage power supply terminal side And the mutual node of a pair of 1st [ the ] and 
the 2nd output transistor serves as an output terminal according to bit (high-voltage 
side output OUT). Each The input terminal according to bit into which the bit signal 
(data signal IN) which was equipped with two or more pairs so that it might connect 
with an external capacitive load, corresponded to the output terminal according to said 
bit further, respectively, and was generated by said low-battery power source is inputted, 
The terminal which inputs the latch signal (LT) of the predetermined pulse width (Tw) 
outputted a predetermined period, The latch circuit which latches the bit signal which 
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is established for every input terminal according to said bit, and is inputted into the 
input terminal according to the bit concerned by the front end (time tl) of the pulse of 
said latch signal (ll), So that it may become a value corresponding to the latch output 
value after the output value of the corresponding output terminal according to said bit 
being reversed whenever it is prepared for this every latch circuit and the latch output 
value (Q) of the latch circuit concerned is reversed The 1st drive mode which turns on 
said 1st output transistor which similarly corresponds after turning off said 2nd 
corresponding output transistor, Or 2nd drive mode which turns on said 2nd output 
transistor which similarly corresponds after turning off said 1st corresponding output 
transistor is operated, respectively. After the potential of the output terminal according 
to bit in connection with the 1st drive mode is stabilized in that case, so that potential 
change of the output terminal according to bit in connection with the 2nd drive mode 
may be started Or after the potential of the output terminal according to bit in 
connection with the 2nd drive mode is stabilized It is the capacitive load drive circuit 
equipped with the output transistor driving means (the level shift circuit 2, a delay 
circuit 13, NOT circuits 14-16, etc.) by which potential change of the output terminal 
according to bit in connection with the 1st drive mode is started. Said output transistor 
driving means should be equipped with a delay means to make the ON drive of the 
output transistor in connection with the drive mode which becomes a potential change 
of output terminal according to bit consecutiveness side among the said 1st and 2nd 
drive mode start by the back end (time t2) of the pulse of said latch signal. 
[0018] Moreover, the capacitive load drive circuit of claim 2 is equipped with the 
logic-gate circuits (NAND circuit 121, NOT circuit 122, etc.) where said delay means 
considers the latch output and latch signal of said latch circuit as an input in a 
capacitive load drive circuit according to claim 1. 

[0019] Moreover, the capacitive load drive circuit of claim 3 shall constitute some 
semiconductor integrated circuits [ at least ] in a capacitive load drive circuit according 
to claim 1 or 2. That is, an operation of this invention is acquired with the pulse width to 
which the latch signal expanded the big time delay required in order to prevent the lap 
of the timing of potential change of the high -voltage side output OUT H->L and Lr>H, 
and bit mutual which the high-voltage side output OUT reverses to hard flow mutually. 
[0020] 

[Embodiment of the Invention] Drawing 1 corresponds to drawing 4 in drawing showing 
the detail configuration for 1 bit of the capacitive load drive circuit 01 as one example of 
this invention, and drawing 2 corresponds to drawing 5 in a neighboring timing chart of 
operation at the pulse input time of the latch signal LT of drawing 1 . NAND circuit 121 
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which considers the output Q of a latch circuit 11 and the latch signal LT as an input 
instead of the delay circuit 12 of drawing 4 in dr awing I , and NOT circuit 122 which 
reverses the output of this NAND circuit 121 are used. 

[0021] And as shown in drawing 2 , at this invention, it is the pulse width (the die 
length of L period) TW of the latch signal LT. The above-mentioned big time delay TPDL 
which delays ON of PchFET3 when reversing the high-voltage side output OUT from L 
to H by making it longer than before He is trying to obtain. Next, with the timing chart 
2 of operation, H of the data signal IN in drawing 1 and L switch, and the actuation at 
the time is stated. 

[0022] Also in drawing 1 , if the latch signal LT to a latch circuit 11 falls from H to L, a 
latch circuit 11 will latch H or L of a data signal IN, and the output Q of a latch circuit 
11 will be set to H or L, respectively, drawing 2 a like - Time t • the actuation about a 
bit from which the latch circuit output Q is set [ H ] to L in 1 drawing 5 a - almost - 
the same - the latch signal LT - Time t - if it falls to L by 1, PchFET3 turns off only TP 
1 of time amount (the time delay of the level shift circuit 2 and the gate capacitance 
charging time of PchFET3 mostly) behind time a certain short transfer lag total. 
[0023] the delay circuit 13 for NchFET4 to reduce a penetration current on the other 
hand -- a time tl to time delay TNDL only - be behind, turn on and pass the after 
[ this ] fall time tf - the high- voltage side output OUT is set to L from H. in this case, 
the time t - ■ even if the latch signal LT returns to 2 at H, since the latch circuit output Q 
continues being L, this condition is held, in addition, the latch circuit output Q - a time 
- tl or later - H - although NchFET4 is still off in the case of the bit which becomes 
keeping - PchFET3 - pulse width (L period) TW of the condition of ON to the latch 
signal LT Only corresponding time amount is temporarily driven to an OFF state. 
[0024] However, it will be maintained at a high impedance condition, and the drive 
circuit 01 side seen from the load terminal (high-voltage side output OUT) concerned in 
this OFF state is this period TW. About 200ns and since it is very short, the 
electrical-potential-difference change by discharge of a capacitive load is small, and that 
effect can be disregarded, next, drawing 2 b like -- Time t - period TW when the latch 
signal LT has fallen to L in the bit in which the latch circuit output Q is set to H from L 
by 1 The output of NAND circuit 121 tends to carry out the OFF drive of with [ 3 ] H (i.e., 
the PchFET) regardless of the latch circuit output Q in between. In this case, since tl or 
before is an OFF state the time of the latch signal LT falling to L, PchFET3 will hold 
that OFF state. 

[0025] on the other hand - NchFET4 - Time t - when the latch circuit output Q is set to 
H from L by 1, the input of a delay circuit 13 changes to the signal which carries out the 
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off drive of NchFET4. in order to make it become small [ the time delay of a delay circuit 
13 ] as much as possible like [ in this timing ] the case of drawing 5 b - NchFET4 - 
Time t - from 1, only a certain short time delay TNI is overdue, and is turned off. 
[0026] If the latch signal LT returns to H by 2, as for the output of NAND circuit 121, 
the latch circuit output Q will switch from H to L by t2 at this time for H. next, the time 
t - PchFET3 a time - a certain short transfer lag total from t2 - time amount (delay of 
the level shift circuit 2 and the gate capacitance charging time of PchFET3 mostly) TP 2 
- being behind - that is, the time t - when it is time delay TPDL =TW+TP2 from 1, it 
will turn on. 

[0027] Therefore, the timing of ON of PchFET3 The timing TW of the start (back end of 
a latch signal pulse) from L to H of the latch signal LT, i.e., pulse width of the latch 
signal LT, For the penetration current reduction when being able to control to 
arbitration and setting the high-voltage side output OUT to H from L like before The 
delay circuit 12 which delays ON of PchFET3 greatly specially becomes unnecessary. As 
a delay circuit It becomes that what is necessary is just to use comparatively few delay 
circuits 13 of the amount of delay which delays the timing of ON of NchFET4 for the 
penetration current reduction when setting the high-voltage side output OUT to L from 
H. 

[0028] By the way, about a latch circuit 11, what holds a data signal with the fall edge 
(that is, front end of a latch signal pulse) of the latch signal LT, and the latch circuit 
held with the start edge (that is, back end of a latch signal pulse) of the latch signal LT 
can be considered like the above-mentioned example. However, if, as for the latter latch 
circuit, a data signal IN changes to the period of the pulse width of the latch signal LT, 
the latch output Q will change. Therefore, like especially this time, when the pulse 
width period of the latch signal LT is long, the circuit which holds a data signal by the 
pulse front end of the latch signal LT like the former latch circuit is good to have 
stopped the clock signal to the pulse back end of the latch signal LT by case [ like the 
output from the shift register which operates with a clock ] whose data signal IN is. 
[0029] Moreover, what is necessary is just to put in a NOT circuit between NAND circuit 
121 and the latch signal LT, when the pulse of the latch signal LT is made into H level 
contrary to an example. If the consumed electric currents of the capacitive load drive 
circuit 01 are only reduced, contrary to the timing of the above-mentioned example, 
from the timing which the high-voltage side output OUT reverses from H to L, how to 
bring forward the timing reversed from L to H is also considered, and this is also 
contained in this invention. 

[0030] However, since a lap will arise in this case at the period of H of the high-voltage 
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side output OUT, when only the bit from which the data signal is data of H emits light 
to the active timing of the signal by the side of a scan like especially a plasma display 
panel, light may be incorrect-emitted in the part of this lap. Therefore, in the 
above-mentioned example, the high-voltage side output OUT constitutes the circuit 
from a form which made late the timing reversed from L to H from the timing reversed 
from H to L. 
[0031] 

[Effect of the Invention] According to this invention, the two or more bits data signal 
generated with the power source of a low battery is inputted. The output transistor by 
which complementary connection was made, respectively is driven through the level 
shift circuit prepared according to the input bit. In the circuit which acquires the 
driving signal of H of the bit exception using the power source of a comparatively high 
electrical potential difference, and L as a high-voltage side output OUT, and drives the 
capacitive load according to bit It can set H->L and L>H, and between [ that the 
high-voltage side output OUT reverses to hard flow mutually ] bits. Since it was made to 
obtain with the pulse width to which the latch signal expanded the big time delay for 
preventing the lap of the timing of potential change of the high- voltage side output OUT, 
and reducing loss of a capacitive load drive circuit It is not necessary to add especially 
an input signal, and since a big time delay is controllable by the pulse width of the latch 
signal only used conventionally to arbitration, it can respond also to various 
load-carrying capacity, the temperature characteristic etc. can be taken into 
consideration, and a time delay can be set up by the user side of a capacitive load drive 
circuit. It becomes unnecessary to increase the circuit scale of a semiconductor 
integrated circuit furthermore. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing ll The detail block diagram for 1 bit of the capacitive load drive circuit as one 
example of this invention 

[Drawing 2] The timing chart showing actuation of the important section of dr a win g 1 
[Drawing 31 The block diagram of the outline containing the load side for 2 bits which a 
capacitive load drive circuit adjoins 



11 



JP2001-358570 



[Drawing 4l It is the block diagram of a circuit conventionally corresponding to draw in g 
1 . 

[Drawing 51 The timing chart showing actuation of the important section of drawing 4 
[Description of Notations] 

01 Capacitive Load Drive Circuit 

2 Level Shift Circuit 

3 PchFET 

4 NchFET 

11 Latch Circuit 
13 Delay Circuit 
14-16 NOT circuit 

121 NAND Circuit 

122 NOT Circuit 
IN Data signal 
LT Latch signal 

VI Lowbattery power source 
V2 High-voltage power source 
OUT High -voltage side output 
GND Gland 

TW Pulse width of a latch signal 
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mWJZnM V 2 (CggS £ ft.*:|g}§S FET3, 4 ©tBS 
8Hft££ UTWf y hgiJ©?Mgffifl!lttl;*JOUT«:, FE 
T 4 S:#7t F E T 3 S: tvt5 : t t'H, XfiFET 
3Srt7fFET4Srtyt5wtT'Li: U Elfl-tf)^ 

Hifeaifw±, a*ouT*H-»LfcT»i-atry hot 

iS5mffifi!)W^OUT?rL-^H(CJi#-r5« 
^Q5rHt LFET4Sr$fe-r^-7i-^, <> 7y*-«*LT 
NANDIslKl 2 10W^i5Li:^!)FET3Srt 
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v*0f£©*«EE©«Ha>&© 1 *fc 
tf«©liafi L-C J; l5WffiWR 

nine try h*jta*4iiHF-fw-ttt-pn»jSb» wiBismjEfl; 

A**P£, 

ffiJEtfs/ hWJArfjHHf-ftfclSHtfciv S^tV hS'JAA 

mt)m*Rm&<07 y<?mt>mztt&^-k.mttj:z> z o 
i-s* i ©mtt*- h\ »«i-5iwa»i©m 

j£Lfc©*>»::, »i<0K»*-KfcBB*>5^y hgiJUl^j 
* leftist Sr*jtytSF»4A«fK«igiS-e*>o-C, 

WEta* h ttejsi. s&2©ie 

^fg^§-£A;*J<^-r3f&g>7 , - MUISfc**.fc <>©-?*>« 

in&m 3 ] ti#js i * fctt 2 tdiE«©^fittA^iii 



2 

[000 1] 

#£riEt!j (ffioT^ttAfflrSrjteScm) -fSfHlKi LT© 

-©W#I±IrI— t> b< (±ffiS^^*^-r, 
[0 0 0 2] 

[&5fe©l£fl?] H3M:¥«mUIHNl»«Ai-«. ^© 
®©^»tt*#^WJlHK©P^2 My hto&<D* fkffiM 

1&*>1tWtta>m&9it:jtt m . WBK*iv^-c» 0 1 (0 
lj, 0 1k) liPtt5jf-7MMkf-7H© 
IgiSIelgg, IN ( I N j , I Nk) (iI2|^-©v-7 h U\? 
***ir*»fetttfj£i'b, *ixJett#JB»lH]ISo l j, 0 
1 k— ©A^Jirft^T 1 '— ^fT§\ OUT j irOUTkfi 
-t*t-eh,#«»lH]iio l j , o l k©Htfj-c*>-5i*«flE 
^m^j> cjick n^HmiS^ffifaim^ouT j t 

-r^©3§ft*^) cjkfip^-fsiS 

mJEE{l!lffl^70UT j fcOUTk twAffirtBEIHJKHWE-*- 
[0 0 0 3] ^C*3 % C i j fiiamflEffilltiJ^OUT j 

^©T&fiflf-p^-r^smffftuta^ouT i t<D&m& 

EMtffffi-1"5**i UCkl (ilR)C<i§SJE{IIW^ 
OUT k i:ia^©±(fcfllk:BW*-*-5*«EE«mAOUT 
1 t©ift^ftgSPfl(c:#ffi-t-5^*i:-t-5<, #^S)[alK0 
1 j *fcf±0 1 kfc*5V>T, V 1 »ifi»Jx.rf®cV©{g;«jE 
CIR. V2»40«*.tf»l OVOJttEWICe, r©i^m 
IV1, V2tt^9>'KGNDSr*jl©mtei: UCl^ 

mEE«wviflit8ij«»=«[:it. ¥3M«fcaiai&©^iB-c 
[0004] i (4<&mj£mi!iv i ©Tt?»^-r5{ssji 

ffl'$HB\1&T\ f-^flf INj $fcliINk»H, L(c 
JSCT, SUIilV2©T-ei^t5^/i'v'7 Mil 
K2£?TLP c hFET3S:, if:IfNchFET4 
Sr-tfr^f&W-rSo r^T', PchFET3tNch 
FET4f4, ^r©ffiS©S^* 5 S«JIfi!iai^OUT j 
tfeliOUTkt^5i5 (CXIECSV 2 i: ^7 V K 
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GND m^m^<0?7>'h*GND<Di&*tefcmj£nM 
V2Wt LtRltbtlT^S) <oratCttyiJ[C % 

[0 0 0 5] x-^fS* I N j *fcf* I Nk 

i5H©t#ttPchFET3lit^ NchFET4J: 

OUTkttH^IHtt^tb*. ft*, ^fttlNj* 
fcfiINk«5L(Ot#flPchFET3ttt7, Nch 

FET4r±*>'ij:-t*u^ix«wp**t, M«ffi«m*ou 

T j *fcttOUTkfiL^ffi»$tt5o 
[00 0 6] 84fll t'y h^ffftttAmrsibisiKo 
1 oi¥*Wflf ^(D0iJSr^-r o RIBHwjsv^T, 1 1-1 6(0 
##»ttBa3(Dffi:«ffiWJWiaBSlS:«j«LTl3 0. 11 
tt9^^EItt, 12, 13 118^0^, 14-16I1N 

A,£coH, L lss<Mz*:ti*:tlJ&CtcH t L u^;KDfS 
^§-£P c hFET3^- hStei: Ltffl*t5 t <D t 

[0 0 0 7] ffioTt»i LTtt, 7*—*^% I N 

SliSl 2*5«fctfNOTI388l 4^LTL, fctPc 
h FET30y- htttl4Li4otP c h F ET 3 & 
*^1rZ>o Z<Dk%* NchFET4^-Hfi(iI 
JfiHISgl 3*>«fctfNOT|I]&l 5^LTLtft«!)> N 
chFET4#*7t50-C, »«ffi«UJ*OU TttH 

[0 0 0 8 I agK. -r-^fg#I N^LO^Ptt, Pch 
FET30y- htttttHiiotP c h F ET ZifiOr 

NchFET4©y-htttttHt45, 
Nc h FET4*s^-^-t-5(0-eiB«JE{B!lffl*OUTttL 

5o 2k^Bl4S:#RHLooia5tcJ:9, f-^fitIN 
(OH, Lco^mt?t)Nrcolif^SrxE-<5o 

[0 0 0 9] «*lif-?«tIN, ftoTffl^OUT 
*SH*»bLfc45*fr»4* (35a) ©iJI^PchFE 
T 3 7 Lti^Nc h F E T 4 Sr^^^iirT, 

FET3a»fe4^«Ux6*iim«*:««**, i£f^x- 
*«*IN, «oTffl*OUTaSL*»feHKftS»* 
ti\ @5b) ©J:5l:NchFET4*+^7lT^ 
P c hFET3£*^£^Tjriimm£4&^£itT 

[0 0 10] BP*,, ^;y^[H]Kl l^(07!xfflf LT 
B*jS t 1 lcJ3V^THi»feLK:ScT*» fc . ^S^H 
S 1 1 lif-^«t I NOH*fcttLi:7 77 
^0181 10fflAQtt*h**tH*fcttLifcft. -t L 



4 

t'ybcD^te. 5 t 1 -CLJCSCT 

WiPchFET3 f±*a«v^aiBiS«FlWTpi«lt 
«titt7f5o ro»li"WBTpiH: u^<A^->7 N9K 

2<ogsi^raxvp c h f e t 3^y- b^m^mmf^ 

#*¥T\ «5S[e]&1 2 0i»8«fmtt«*/h$<*-5J: 
5KU P c hFET3^^5^<i$< 3~ 7 ~f~ £ & 0 \Z. 

[0011] N c h F E T 4 ttffa««ESrffi:«-r 

io SfcfecOgjffilslK 1 3K<fc 9Bfr£ t l^biiM^PWT 

ndl ^itattT^v-rs «t 5ku ^ocD^ismjEfiom 

T#££ P c h FET 3tt*>^U*l4ixfi*6>*^^, 
SiiSSEffiSOfcftT »N c h F E T 4 Sr^7-f-5^S 

[0012] :(DNc hFET4c7)t7(0^-f ^ 

20 t> Nc hFET4ttHjS t 1 *>b#5*g^ilJBB*raT 
NlfcltatbT^-7-r5* 5 , — P c h F ET 3fli§3£ 
0SS1 2S:^Lt^t l^bilffiNpraTpDL tZtfmti 

x^-^^^o ir-catt^#^tt, 05 b) ic^-r 

ft. 05 a) ^-riSSBEfflattl^OUT^H^bL^T 

t»-t<o«(Otij*ouTdSHco«tt^6>, -tiveixWWfc: 

iS«JEffliai*OUT3d5L^e>H»C*S tTy hCDP c h F 
ET3f4, H^t>L^*4 tf y h(0ja«JEffi!ltH*OUT 

MTpdl £*< LTl^S. 
[0 0 13] 

40 *tyvw*LZ>w&. pchFET3tov^m siim 

[0 0 1 41 o*9, H5^*3Jt5P c hFET3#t 

^i-^*-C^aj£^TpDL tt, ir^smjEffloa 
NDL tK«E«m*OUTOTI»«flBJ t f t *M Ufc 
50 yw*afflUT»^$ix5*»**«[a»(0»&. S^il 



t# m 2001 -358570 (P2001-358570A) 



5 

[0 0 15] L2»t>, JB«ffi«tli*OUTfc«iRS*l5 

WMtt, ^icT^ra t f <o&ik\zz.ox±% <^<bi" 

PchFET3ii5tyt5fWK^ 
UfcattWIBTpDL ico^-Y 5: >-^s-ftv, J&^io 
-C»±i««HEHim*OUT4SHi>&Lfc4« tf y htLi 1 

[0 0 16] ^dX**^^ ^^AaislKwlElKa 
******* -i4<, *mffi«ffl*OUTfc:«aR3 

ft 5 i: 3S*tt**MB»lH]»«:«#-*-S 

[0 0 17] 

[»JS*«Wt-r« lltrlBro»HSr»«:-f 5fc 

<V%M (VI) &J:tfRfitEEJ:0K^9f£0>iffltEQ 
ttft (V2) *»fe©l*fctt*»©*a«tt (y*7>-K 
GND) {BlomjUsffiT-is *tFfEiSSiEmai*3J;0 J fl5?UE 

^■k<Dfg\K s %\ (P c hFET3fci?) Xt/^2«0ai 
^3h7^^ (Nc hFET4/ii*) (Dtt<D\S.?mM 
Sr. mi ©111* h 7 >-^**tf 5 SU£«i?^^ <!:&*£ 

ottRAtftr y hBUttiAWf- (it5«ffi«!l£a*0UT) t 

itrist's' Msijta^ss^tc^^jx 

(f-^fif IN) iSSAASttSfy h»JA**^-t» 
0f3£UJt8-Clii**^5Bf)&©^^« (Tw) 
«■§• (LT) SrA^-rsffiT-i, fulEtfy hSUA*4ST- 
ttfcKtt&ft, hSiJA*^KA*£*v3if y 

h«»*rWIE9y^flr#O^A'^©lWr* (B#£ t 1) T? 

7^ft57y« (id t. vf-m'&mz.m 

Vhtis y^lUfc©? y^UJ** (Q) ^SKi" 

*MS-f SllWBtrs' hgiJta^Sg^Ota^jffi^S^ 
&©7y^m*ffiKtt/&Lfdii&£<fc 5t, *tJ&-f-3 

^•rsstfiEm i ©ta* h 7 ^v 5 * 9 **>-fz>?s i <pb 

ft^-K, *J-J^i-SSul2miota*h7>^^ 
^Sr^-7Lfc5^, lfflt<#J£i-5MIEflS2<0ffl;& h7 

fffc>it\ ^cof£ N ^1 (OmM*- FfcHfoStfy hBUtti 



(4) 

:b5 tf y haUtb^SBT-omitSC^MttSJuS J: 5 fc, 
^7ttt, JB2©K»*— KfcH*>5if y hWJtitfjSiFf-© 
*tfc#ftj£Ufc<D*>fc:, m 1 ofgib*- KKHfcS t'y 

(i«</vV7Hh182, iKEfllBl 
3, NO«l 4~1 6&if) 

•(fe^basftiijww t * HfcHfca ta* h 9 v 

10 V*9<D*>'mWi<Dmife*, mn&9 y=f-m%<r>'<>\<-*<D 
5. 

[0018] *fcl«*qi2oSSttAWiESblHlKtt. If 

#a^*WB7 y^"[Hl^cD7 y^-ta***.):^ y^ffl •§■& 
A*fci-5«feay-HHlK (NANDIhI&I 2 1 , NO 
TEHSl 2 2 ft if) «M»*.fct>©-C*>3 ± 5(-i"5. 
[0 0 19] £^M*]33®&lH^ffiKttlII£tt, It 
*«l*fct4 2^IS«O^Stt^ffiSblSlK^*5VNT, 

{cis»*nn^ismffi{Byta*ouT*sstei-5if y h^sp-i 
Kjoi-ts, jsmffidam^ouTcos^-fbo^-r 5^ 

«-§-OteA Lfc^/WT. miz X o T»5 1> ©-Cfc 5c 
[0 0 2 0] 

i&wvmmomm] m 1 i±*3rw© 1 ms^Jt lt© 

^»4AiflE»>!fl]S&0 1 © 1 t'y h^O»i»*|j«*r*-f 
l2|-eE14»cMJC£:L, E12«ig l ©5 j/ffifLT©/^ 

(DX-hZo Bl lc*JV>TtiB4©g^tH]Kl 2l:ftb 

i-TSNANDlHl^l 21i> ^CNANDlHlj^l 2 1 
©ta^SrKtei-^NOTIl]^! 2 2 iSrfflv^TV^, 

[0 0 2 1] -t LXB 2 (r^i- «t 5 *l8i^ll7 y 
f«*LTO/^« (L»ra©«^) T W SriS^it) 
t>«<i--5^ttcj;oT, SaJE«!lta*OUT<£rLd>fe, 
HfcStei-5^a-t-P chFET3C^y$:»b«|ti 
5*o***3Sffi«PIBTpDL «r#5J; ^l^wL-Cv^5, #cK 

N©H, LcD^J^^^cDibf^SriiB^^,, 
[0 0 2 2] Blt^tt. 7-y^lHlKl 1^07? 

^■flr*LT*sH*>e»LteatT*s«i» ^yfiiRiitt 

•f*— NOHSrtHLSr^y^L, 77^088 1 
1 (Dta^QH-t^-eHH^/cttL t^5 0 B2a) 
5ldBf,6 t l fd*3^T7^^(el8S(a73Q^H^P>Hc:^ 
5f y h»ro^T<D*jf^(iB5 a) t IStfH CT'fc 9 % 
7y^{f-5§-LT;&SB#,£ t lTLCSTi^iPc h F E 
T 3f2&5MV*BgSMB*ra (^">7 htH]K2(Dili 
so jg^fK^t/ P c h F E T 3 coy— h Sfi*@^rM*5^: 
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[0 0 2 3] N c h F E T 4 ten&mffiZ&i&-t 

NDL fcttgtvT^-VL, r(D»t,T^^ t f SrSTiS 
^jEfi!im*OUT(iHd^L(C/iS 0 :©S^, B#,£t 
2iCyy^m^LT^H\zm'oXh. 7 y^EHSffi^Q 

fyhffl^ NchFET4li#7©tJffe5i\ 
PchFETSIitvroW^, 7 -y^m#LTcD/-« 
A-**g (LJWW) T ff tttS-f 5«fflB««-. -Bjf&Jfctf- 

[0 0 2 41 L*»ur.©d-7ttHBfc*iv^-Cf±, 

(»ttjE{»if±j^ouT) «»&ji.7^Kikiatto i«a 

fflWTw t 2 o o n sSS£&£>T«v^c«\ ^SttA 

5„ XSct-EI 2 b) ©i 5fcB$j£ t l -c^y^-igisui^Q 

T#oT^5)(IHTi ©IHJtt» 7 7^[5]ggffi70Qi:fiM 
ISflUCNANDIelgg 1 2 1 OffiAliHOjJ, o£ 9 P 
c h F ET 3 5rt7lS)t5^lCfc?.. rcO^g-P c 
h FET3fi7y^-§-LT^LtcS:T*S5^ t 1« 

[0 0 2 5] —77. N c h F E T 4 |;io<^Tf4B#.& t 1 

-e7^5 L m^m73Q^L^f 5 H(c/ < e? ( r tfcior. a 

J6HJSS l 3 OAT^fiN c h F E T 4 Sr mXrt 
fc**>*. rco^-T 5 >-i/T-(4IH5 b) cO^-a-ilRH«, 
iiMHSS 1 3 ©iB6«*WB:«*/hS < i- 5 ttfo 
N c h F E T 4 li^F^ t 1 A^t^fi^II^f 

[0 0 2 6] ifcfc:B#£ t 2T7 yfftf LT*SHI;I5 
^'/fBRBAQtHOfc!!), :o^t2tNA 
ND08S1 2 irom*fiH*»5>LtC^J»tJ«J, PchF 
ET3f±. B*.S t 2^bt5«^€III^ (u-</u 
>7 Msl8&2cDjIJ£R(/* PchFET3Ciy-Ffi 

oil5i^KT PD L =T ff +Tp2-efc5i5^l:*v 

[00 2 7] ii£ot, PchFET3©tVcD^^Sy 
^14, 7^^fi-§-LTcDL2!l^H^<D37:±d5i9 (7 7^ 

TO/^«T| T*tt«<-*J»T'#, 5 KM* 

]E<Wm*OUTSrL^?>HtCi-5^F©J|jim«fE<6«rofc 
«>lc: v t?^^"P c h F ET 3(D^->-Sr^:# < j§it£i£ 
SiiJilaJSgl 2ttMlft<ft!), iiJEISBi: ffi 
«BE«m*OUTS:H*»feLfc-f 5«r©Jta*«ti8*EO 
fc#>K, Nc hFET4©iy<D^-f 5 V^&aib-rii 
m&V>it&&)'P t 1 3 fc JB 3 £ It -C? A < 



.9 

[0 0 2 8] t:5-C> 7^[h]S§1 1 fc-ov^tt, ± 

bH5„ L*»U ^#©7y^-[HlK»47 yffftLTO 
^</u^«OJBIB^7*— ^« # I t 7 y^HJ 

*Qt«ftl.tUi5. Sot, ^-^{f^-INA^n 

X, 7 j/fflfLT<D/^MJT^ o ytm^it 
»T^fc< ftVM$, i&ld^-IUroj; 5 1-7 i/^-ff-g-LT© 
^/^*JBMa J *t^»fr(4» l«J#07 7-^ls]ggwJ; 5»c 

[0 0 2 9] 7 y^ffi^LT<D/<A-7.£r||J&Mi: 

lii35l:Hi"<;vi NANDIelSgl 21i7 

TfrHfrbUCBLteTZfJ 5 V7*J:t3 L*»e>HlcR<E 
[0 0 3 0] lli;©^ iSmjE{B!ltb730UTOH© 

JW«lfc:»& fcfcfcsfc*, we:/?*-*"?* 

7**>f SV^-?, •7 :f -^f§-§-^H057 f — ^fC/ioT^5 

H^Stei"*^ 5:^©»S5«:iS< LfcJK-CEIISSr* 
[00 3 1 ] 

WRSrfflt^fcK'y hSUOH, L(DraUm-§-«rX«£E6l!im 
TJOUTt LT#t f y b^\<D^^^mWiir^ HI 
KI-*JV^T. H-»L*JJ:tf L-»Hi:EtM::iS»^|SilcW* 
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1 1 




[0 1 1 *^PJO— HJS^Jt LTO^i'ttA^flEiblll^ 


1 3 




CO 1 \f y Yft<DWfflM $M 


1 4—1 6 




[0 2] 01 (Dg$COt5f^$r^i"^-f S >-^0 


12 1 


NAND0K 




12 2 






1 N 




[0 4] 01tc*fiSi-^)^*IiIK^«^0 


LT 




[05] 04ogge<Dibf^sr^-r^>f ^ 


V 1 






V 2 




o i ^m^nmm^m 


io OUT 






GND 




3 P c h FET 


T W 





4 NchFET 



[B3] 



INj 



01 j 



V1 

i z3z 



turns 



2_L 



EES 



V2 



— t — ® 

]E ft,hFET 



H 



NchFET 

-® 
GND 



ll£fll 

OUTj 
— © 



Cij 



Cj 



-HI— 



INk — 



k f?H e»@s 

01k 



V1 

Lit 



(SWE 



2 r 



3 



V2 
-® 



HI 



-4—® 



GND 



OUTk 

— ®— 



Cjk 



Ck 



■HI— 



Ckl 
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(8) 



[1212] 



f-*flM* IN 




PchFETV-Httt ON |* 



OFF 



NchFETr-Httt OFF 



ITndl 



ON 



SSWEfflJ** OUT 

r'-*flM* IN 
77fm* LT 

7»f@»Ufl 0 



! tfl 



PchFET*'-Mltt OFF f+" 



TPOL =TW+TP2 
^_0N_- 



iThi T m > j 



NohFET*'-Mt<a ON r* OFF | 



l 



.tr 



KmiEfflm* out 
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[ESS] 



S5SE«ltil*0UT 

f* -* IN 

5sffS^ LIT 
7??[§]@m£) Q 



tl 

1 



! Tpi 



Hi 

PcttFET ¥ -hUHL (M OFF 



NchFET i' -Vi3M OFF ^—^ ON 

Tew. 



I I 
I I 



< — c4 
tf 



1 



PchFET 7-' -K3te OFF io-Tpdl 

iTm 
Llr 

NchFET V*-K3flft OM F» 



4 



oh 



OFF 



JSQE«gtilAOUT 
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— 5J055 AX04 AX27 AX48 AX54 AX66 

BX16 CX12 DX12 DX56 DX72 

DX83 EX07 EX21 EY21 EZ07' 

EZ20 EZ25 EZ50 FX12 FX17 

FX35 GX01 GX04 

5J056 AA05 BB19 BB38 BB57 CC05 

CC14 CC21 DD12 DD28 FF08 
KK00 



